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was found to be highest in the NP, then the inner annulus fibro- 
sus, with only low levels in the outer AE Expression was also 
found to alter with stage of degeneration. 
Conclusion: We have shown for the first time that normal hu- 
man intervertebral discs express HIF-1 ~ and a range of hypoxia- 
responsive GLUTs and that the level of expression is dependant 
on disc region. Furthermore we have demonstrated that their ex- 
pression is altered during IVD degeneration. These findings have 
implications for understanding the phenotype of cells within var- 
ious regions of the IVD and the metabolic processes occurring 
during degeneration. 
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EFFECT OF AMINO ACIDS ADDED TO THE CULTURE 
MEDIUM ON COLLAGEN BIOSYNTHESIS BY 
CHONDROCYTES CULTURED IN VITRO 
P de Paz-Lugo 1'2, D Melendez-Morales 2, E Melendez-Hevia 1,2 
1 Dept. Biochemistry & Molecular Biology, University of La 
Laguna, La Laguna, Tenerife, Spain; 2Institute of Ceflular 
Metabolism, La Laguna, Tenerife, Spain 
Aim of study: To investigate the effect of several amino acids on 
type II collagen biosynthesis by articular chondrocytes cultured in 
vitro. 
Methods: Articular chondrocytes were isolated aseptically from 
the cartilage of bovine interphalangeal joints by collagenase di- 
gestion. Cells were seeded at high density in 24-well culture 
plates and incubated at 37°C in a 5% CO2 atmosphere. After 
24 hours, basal medium (Ham F12 containing 10% FBS) was re- 
placed by Ham F12 supplemented with different concentrations 
of glycine, proline or lysine: 0.025; 0.05; 0.1; 0.5; 1; 5 and 10 
mg/mL. The cells were incubated for a further 12 days with the 
supplemented media. At the end of the stimulation period, on cul- 
ture day 13 th, the amount of type II collagen secreted by the cells 
was quantified by means of an ELISA technique. Chondrocytes 
in the control group were maintained in the basal medium for 13 
days. All results are expressed as mean values 4- SD. The sig- 
nificance of differences between treated groups and untreated 
controls was calculated using the two tailed Student's t test. 
Results: As Fig. 1 shows, the treatment of cultured chondrocytes 
with glycine, proline or lysine over a culture period of 13 days 
leads to a dose-dependent increase in type II collagen secretion; 
although too high concentrations of these amino acids induce 
a decreased in collagen production. Optimum concentration of 
glycine seems to be 0.05 mg/mL, although concentrations in the 
range of 0.025-1 mg/mL also induce a significant rise in collagen 
synthesis. Proline also stimulates collagen secretion, mainly in a 
concentration range of 0.05 to 0.5 mg/mL. And a small amount of 
lysine (0.025-0.1 mg/mL) produces a two-fold increase in colla- 
gen production, although the highest dosages of this amino acid 
lead to a decrease in cell growth and collagen biosynthesis. 
Conclusions: Our results indicate that the addition of glycine, 
proline or lysine to the culture medium stimulates type II colla- 
gen secretion by articular chondrocytes. This could be of spe- 
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cial therapeutic significance in the treatment of degenerative 
joint diseases such as osteoarthritis. Since decreased collagen 
metabolism seems to be an important factor for the progression 
of this disease, it might be reasonable to utilize these amino acids 
as nutritional supplements to activate collagen biosynthesis in ar- 
ticular cartilage. 
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CHONDROITIN SULFATE UP-REGULATES THE 
EXPRESSION OF THE AGGRECAN CORE PROTEIN AND 
INHIBITS THAT OF IL-11~ INDUCED MATRIX 
PROTEINASES AND INFLAMMATORY MEDIATORS 
F Legendre 1 , R Roche 2, S Leclercq 3, JP Pujol 1 
1Laboratory of Connective Tissue Biochemistry, Faculty of 
Medicine, Caen, France; 2pierre Fabre Laboratories, 29 Av. du 
Sidobre, Castres, France; 3Department of Orthopedic Surgery, 
Clinique St Martin, Caen, France 
Aim: To determine the effect of pharmacologically relevant con- 
centrations of avian chondroitin sulfate (CS) on the regulation of 
IL-1 induced gene expression in articular chondrocytes cultured 
in three-dimensional gel and low oxygen tension. 
Methods: Bovine articular chondrocytes were cultured in algi- 
nate beads and hypoxic atmosphere (5% O2), using DMEM+I 0% 
FCS previously conditionned to 5% 02 by gas bubbling. After 8 
days, the beads were incubated with medium containing avian CS 
(MW: 4-18 Kda) and medium changes were done every 2-3 days. 
6 or 7 days later, IL-11~ (10 ng/ml) was added to some flasks for 24 
or 48 h. At the end of experiment (day 15th), the beads were dis- 
solved in Na Citrate/EDTA solution and the cells were collected. 
RNA was isolated and reverse transcribed to cDNA, which was 
then subjected to the relative quantitative real-time PCR (Q-RT- 
PCR) procedure, using the ABI PRISM 7000 and SYBR green 
detection and specific primers for type II collagen, aggrecan core 
protein, MMP-1, -3, -13, aggrecanases 1 and 2, COX-1 and COX- 
2, and iNOS. RT-PCR data were normalized with 18S RNA and 
gene expression relative to control was calculated with the delta 
delta cycle to threshold (ddCt) method. Radiolabeling with 35S- 
sulfate (3 i~Ci/ml) was also performed to assay GAG neosynthe- 
sis. 
Results: CS did not have significant effect on basal and IL-1 in- 
duced levels of type II collagen mRNA. In contrast, 10 i~g/ml CS 
was found to increase aggrecan core protein expression in nor- 
mal chondrocytes and 10-100 i~g/ml CS repressed the IL-1 in- 
duced inhibition of the gene (24 and 48 h). The up-regulation of 
MMP-1, -3, -13, aggrecanases-1 and -2 by IL-1 (24 or 48 h, de- 
pending on the gene) was also reduced by previous incubation 
with 10 and 100 i~g/ml CS. Similarly, the IL-l-enhanced COX-l, 
COX-2, and iNOS mRNA levels were decreased by pretreatment 
with 10 and 100 i~g/ml CS. 
Conclusions: Avian CS exerts anabolic effects on PG synthesis 
and represses the IL-1 stimulated matrix proteinases gene ex- 
pression in articular chondrocytes cultured in a system mimick- 
ing the in vivo celllular conditions. Furthermore, the agent can 
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inhibit the expression of inflammatory mediators, through down- 
regulation of COX-l, COX-2, and iNOS genes. These effects 
could compensate for cartilage matrix damage. 
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TOWARDS THE DEVELOPMENT OF NOVEL 
ANTI-PROINFLAMMATORY CYTOKINE 
PHARMACOTHERAPEUTICS 
A Mancini ~ , QW He 2, D Jovanovic 2, JA Di Battista 2
~ Anatomy and Cell Biology, McGill University, Montreal, QC, 
Canada; 2Medicine, McGill University Health Centre, Royal 
Victoria Hospital, Montreal, QC, Canada 
Proinflammatory cytokines are pleiotropic bioeffectors that mod- 
ulate a broad range of inflammatory and immunological pro- 
cesses and have been implicated in the etiopathology of in- 
flammatory arthritides. We recently reported on the cellular and 
molecular mechanisms mediating the potent suppression of TNF- 
a, IL-11~ and matrix destructive metalloproteases by prostaglandin 
E2 (PGE2). Here we report on the development of the PGE2 
mimetic combination therapy (DP-837953) that inhibits basal and 
LPS/TLR4 induced TNF-a, IL-11~, and MMP-1 and 9 in human 
and murine synovial membranes and macrophages. In a murine 
model of chronic synovitis (dorsal air pouch), DP837953 dramati- 
cally inhibited granulocyte infiltration and exudate volume as well 
as IL-11~, TNF-a, MIP2, MCP-2 and IL-8 expression and release. 
In a model of inflammatory arthritis (collagen induced arthritis, 
CIA), DP837953 markedly reversed the inflammatory pathology 
by reducing synovial hyperplasia, cartilage erosion and articular 
inflammation. Our results suggest that disease-modifying anti- 
cytokine/anti-inflammatory activity can be achieved with 'small 
molecule' pharmacotherapeutics. 
P333 
CONTINUED SITE-SPECIFIC ANALYSIS OF ARTICULAR 
CARTILAGE GENE EXPRESSION IN EARLY 
OSTEOARTHRITIS USING THE POND-NUKI MODEL IN 
DOGS 
AM Stoker, JL Cook, K Kuroki, DB Fox 
Comparative Orthopaedic Laboratory, University of Missouri 
Columbia, Columbia, MO 
Aim of Study: To determine the site-specific gene expression ef- 
fects of anterior cruciate ligament ransection (ACL-X) on articular 
cartilage (AC) of the knee during development of OA. 
Methods: Pond-Nuki Model: The ACL in one knee of three adult 
mongrel dogs (mean weight 26.2 kg) was completely transected 
through a lateral parapatellar arthrotomy, the dogs were allowed 
unrestricted use of the limb and the contralateral knee of each 
dog was used as the nonoperated control. After four weeks, the 
dogs were euthanatized and evaluated. Tissue harvest: Separate 
full-thickness cartilage samples were collected from the cranial 
(Cr) and Caudal (Ca) medial (M) femoral (F) condyle (CrMF and 
CaMF), Cr and Ca lateral (L) F (CrLF and CALF), CrM and CaM 
tibial (T) plateau (CrMT and CaMT), CrLT and CaLT of both knees 
and used for gene expression and biochemical evaluation. RNA 
analysis: Total RNA was extracted using the Trispin method, and 
stored at -80°C until used for gene expression analysis. Real time 
RT-PCR analysis was performed on total RNA (11~g) to determine 
the relative gene expression levels of COL 1 and 2, aggrecan 
(Agg), TIMP-1 and -2, MMP-1, -2, -3, -9, and -13, ADAMTS 4 
and 5, INOS, and COX-2 compared to the housekeeping gene 
GAPDH using the QuantiTect SYBR Green PCR master mix. Bio- 
chemical analysis: Total sulfated GAG content was determined 
using the DMMB assay. Total collagen content was determined 
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Fig. 1. Differential gene expression ~n ACL-X compared to control articular 
cartilage by region. Normal font indicates ignificant increase in gene expres- 
sion in the ACL-X tissues compared to normal tissues, withe italics indicates 
significant decrease in ACL-X tissue gene expression. Genes in blue were 
differentially regulated at 2 weeks in that region. Darker shading in a region 
indicates that a larger number of genes showed differential expression i  that 
region. 
by measuring hydroxyprolene (HP) content. Statistical Analysis: 
Relative gene expression levels were determined using QGene. 
Significant differences in gene expression levels were determined 
using REST-XL and biochemical data were analyzed by ANOVA 
with significance at P<0.05. 
Results: Biochemical and Histologicah The CaMT from the ACL- 
X knee had significantly lower GAG content and the lower GAG 
content of the CaMF and CrMF were nearly significant compared 
to contralateral limb. Gene Expression (Fig. 1): Significant dif- 
ferences in gene expression between ACL-X and control knees 
were observed in every region analyzed, and each region exhib- 
ited a unique gene expression profile. 
Conclusions: The regional data from this study correlate well 
to the patterns observed two weeks post-ACL-X (Stoker, OARSI 
2005). The changes seen in the regulation of the genes at 4 
weeks suggest that cells in the articular cartilage are further pro- 
gressing toward degradation and that differential gene expression 
noted at 2 weeks was indicative of these changes. The decreases 
in tissue GAG content in the CaMT and MF correspond to regions 
exhibiting increased ADAMTS 5 and decreased Aggrecan gene 
expression in the ACL-X knee. These data indicate that the ca- 
nine ACL-X model is useful for investigating changes in articular 
cartilage for early changes in OA. 
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DEVELOPMENT OF AN IN VITRO CULTURE SYSTEM 
THAT MIMICS CARTILAGE PATHOLOGY IN 
KASHIN-BECK DISEASE 
PD Hodgson, CE Hughes, M Day, AJ Hayes, J Cao, S Li, RJ 
Evans, C Dent, B Caterson 
School of Biosciences, Cardiff University, Cardiff, South 
Glamorgan, United Kingdom 
Introduction: Kashin-Beck disease (KBD) is an endemic os- 
teoarthropathy found predominantly in a broad belt across China. 
Postulated aetiologies include a dietary selenium defiency, and 
fungal mcotoxins infiltrating food stores. It manifests as cartilage 
degeneration and necrosis, with pathological changes occurring 
in growth plate and articular cartilage in humans. Previous work 
has established an in vitro system in which chondrocytes are cul- 
